MWC 314: a high-luminosity peculiar B[e] star by Miroshnichenko, Anatoly S. & NC DOCKS at The University of North Carolina at Greensboro
MWC 314: a high-luminosity peculiar Be star  
By: Anatoly S. Miroshnichenko  
Miroshnichenko, A.S., 1996. Astronomy & Astrophysics, 312, 941-949. MWC 314: a high-luminosity peculiar B[e] 
star. 
  
Made available courtesy of EPD Sciences: http://www.aanda.org/  
***Note: Figures may be missing from this format of the document  
Abstract:  
New broad-band multicolor photometry and optical spectroscopy of the emission-line star MWC 314 = BD +14°3887 
as well as a study of its ultraviolet spectrum are reported. It is shown that the star exhibits photometric variability with 
a quasi-regular component. Main parameters of the star and its envelope are determined from both the spectral energy 
distribution and emission line analysis. It is concluded that MWC 314 is a highly reddened (AV = 5
m
.7) supergiant with 
strong slow stellar wind. The stellar parameters are: log L/L☉= 6.2, T*= 30 000 K.= 50R*, which yield an initial mass 
of about 80 M. The stellar wind has a quite low terminal velocity (v∞ = 500 km s
-1
, a high mass loss rate (M☉= 3 
10
-5
M☉ yr
-1
), and a structure similar to that of P Cyg. There is no evidence for a dust shell in the vicinity of the object. 
A comparison of the object's parameters with those of LBVs and B[e]—supergiants is also presented. MWC 314 can 
be considered as a candidate LBV.  
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Article:  
1. Introduction  
An increasing number of observations in different spectral ranges has recently allowed to study more deeply objects 
with circumstellar shells and to discover new groups of them. However, in many cases, the brightest objects or the 
objects having prominent features turn out to be the most investigated now. At the same time many stars are known to 
have emission lines and IR excesses which have been studied a little. The object in question — MWC 314= BD 
+14°3887 — belongs to the latter ones. Merrill (1927) was the first to pay attention to this star because of the presence 
of hydrogen and Fe II emissions in its spectrum. Swensson (1942) obtained seven spectrograms of the object 
(3370-6600 Å, 40-100 Å mm
-1
 
near 3933 Å). He has detected interstellar H and K Ca II lines and 4430 Å band, Balmer 
emissions from Hα to H8, emissions of Na I at 5890 and 5896 A. Photospheric lines and spectral features of late-type 
stars were not observed in these spectra. Swensson has estimated a spectral type of the underlying star as gG2-3 or 
dG4-5 from the spectral energy distribution (SED) in the continuum, and B2 from the degree of excitation. Analysing 
the results of the IR photometry (HKLbands), Allen (1973) noted that the SED of MWC 314 corresponds to that of a 
late-type star but the object may be a symbiotic system or a reddened normal star. Nobody else has determined a more 
exact spectral classification of this star. Only three optical photometric measurements of this star in the Johnson system 
have been published (Hiltner 1956; Lee 1970; Haupt & Schroll 1974). Their results are very close (see Table 1). The 
IRAS fluxes detected only at 12 and 25 pm together with other photometric data allow to construct the SED of MWC 
314 in a quite wide spectral range (Fig. 1). It is very similar to that of P Cyg but implies essentially larger reddening. 
The SED of MWC 314 is also close to that of XX Oph, a binary system containing a hot (B0) and a cool (M-type) star 
(Lockwood et al. 1975). The object is unknown as a radio source in both continuum and spectral lines. Hence, 
analysing the information previously obtained for MWC 314 we can conclude that this system must contain, at least, a 
hot star surrounded by a dense gaseous envelope. To make more definite conclusions we carried out a new extended 
study of this star.  
  
2. Observations  
2.1. Photometry  
The photometric UBVRIJHK observations were carried out at the 1 meter (Assy Observatory, 2700 m altitude) 
and the 60-cm (Almaty, 1400 m altitude, July 1994 only) telescopes of the Fessenkov Astrophysical Institute of 
the National Academy of Sciences of the Kazakhstan Republic with a two-channel photometer-polarimeter 
(Bergner et al. 1988) in 1990-1994 (diaphragm 26"). BS 7300 was used as a comparison star. We have obtained 7 
UBVRIJHK and 42 UBVRI measurements. The original photometric data were published separately (Bergner et 
al. 1995). Our observations show that the object is variable in all photometric bands with a mean amplitude of 0
m 
.3
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